
Selected Well Data in the Vicinity of the 
Savannah River Site, South Carolina 
and Georgia

fc

By Larry G. Harrelson, W. Fred Falls, anc/John S. Clarke

U.S. GEOLOGICAL SURVEY 

Open-File Report 96-657A

Prepared in cooperation with the 
U.S. DEPARTMENT OF ENERGY

Columbia, South Carolina 
1997



U.S. DEPARTMENT OF THE INTERIOR 
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY 

Gordon P. Eaton, Director

The use of firm, trade, and brand names in this report is for identification purposes only and does 
not constitute endorsement by the U.S. Government.

For additional information write to:

District Chief 
U.S. Geological Survey 
Stephenson Center-Suite 129 
720 Gracern Road 
Columbia, SC 29210-7651

Copies of this report can be purchased 
from:

U.S. Geological Survey 
Branch of Information Services 
Box 25286 
Denver, CO 80225-0286



CONTENTS

Abstract ............................................................................................................................................................^ 1
Introduction.......................................................................................................................................................... 1

Purpose and Scope ...................................................................................................................................... 1
Description of Study Area........................................................................................................................... 3
Previous Investigations............................................................................................................................... 3
Acknowledgments....................................................................................................................................... 3

Hydrogeologic Units............................................................................................................................................ 3
Well Data......................................................................................................................._^ 8

Well-Numbering System............................................................................................................................. 8
Data Presentation and Storage .................................................................................................................... 9

Summary.............................................................................................................................................................. 9
Selected References ............................................................................................................................................. 10

PLATES

1-10. Maps showing locations of selected wells for:
1. The Upper Three Runs aquifer outside the Savannah River Site boundary, South Carolina and Georgia
la. The Upper Three Runs aquifer inside the Savannah River Site boundary, South Carolina
2. The Gordon aquifer outside the Savannah River Site boundary, South Carolina and Georgia
2a. The Gordon aquifer inside the Savannah River Site boundary, South Carolina
3. The Millers Pond aquifer, South Carolina and Georgia
4. The Dublin aquifer system, South Carolina and Georgia
5. The upper Dublin aquifer, South Carolina and Georgia
6. The lower Dublin aquifer, South Carolina and Georgia
7. The Midville aquifer system, South Carolina and Georgia
8. The upper Midville aquifer, South Carolina and Georgia
9. The lower Midville aquifer, South Carolina and Georgia

10. Multiple aquifers, South Carolina and Georgia

FIGURES

1. Map showing location of the study area in South Carolina and Georgia................................................. 2
2. Generalized comparison of Cretaceous and Tertiary geologic units in the

southeastern United States .................................................................................................................. 4
3. Comparison of hydrostratigraphic units and names applied to the P-21/P5R testhole

on the U.S. Department of Energy Savannah River Site, South Carolina .......................................... 5
4. Map showing the location of the Millers Pond monitoring well cluster, Georgia

and P-21/P5R core hole sites, Savannah River Site, South Carolina.................................................. 7



TABLES

1-10. Selected well data for the:
1. Upper Three Runs aquifer, South Carolina and Georgia ................................................................ 14
2. Gordon aquifer, South Carolina and Georgia.................................................................................. 115
3. Millers Pond aquifer, South Carolina and Georgia......................................................................... 150
4. Dublin aquifer system, South Carolina and Georgia....................................................................... 151
5. Upper Dublin aquifer, South Carolina and Georgia........................................................................ 158
6. Lower Dublin aquifer, South Carolina and Georgia ....................................................................... 165
7. Midville aquifer system, South Carolina and Georgia.................................................................... 171
8. Upper Midville aquifer, South Carolina and Georgia..................................................................... 176
9. Lower Midville aquifer, South Carolina and Georgia..................................................................... 180

10. Wells open to multiple aquifers, South Carolina and Georgia........................................................ 192

CONVERSION FACTORS AND VERTICAL DATUM

Multiply

inch (in.)

foot (ft)

mile (mi)

square mile (mi2)

gallon (gal)

gallon per minute (gal/min)

By
Length

2.54

0.3048

1.609

Area

2.590

Volume

3.785

Flow

0.06309

To obtain

centimeter

meter

kilometer

square kilometer

liter

liter per second

Sea Level. In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929-a geodetic datum 
derived from a general adjustment of the first-order level nets of the United States and Canada, formerly called 
Sea Level Datum of 1929.

IV



Selected Well Data in the Vicinity of the Savannah 
River Site, South Carolina and Georgia

By Larry G. Harrelson, W. Fred Falls, and John S. Clarke

Abstract

The data presented in this report are for selected 
wells in South Carolina and Georgia that are located 
on or near the U.S. Department of Energy Savannah 
River Site, South Carolina. The wells are located in 
Aiken, Allendale, and Barnwell Counties, South Caro 
lina, and Burke, Jefferson, Jenkins, Richmond, and 
Screven Counties, Georgia. The wells were used by 
the U.S. Geological Survey in support of an investiga 
tion of ground-water flow near the Savannah River, 
and represent a partial inventory of wells in the study 
area. This inventory includes a total of 2,652 wells in 
South Carolina and a total of 520 wells in Georgia.

The data include the U.S. Geological Survey 
and state identifiers; the owner name; owner identifier; 
well location by latitude and longitude; source of the 
data; land-surface elevation; well depth; open or 
screened interval(s); depth and date of the earliest 
water-level measurement; and production capacity. 
Ground-water data presented in this report were 
obtained from the results of field investigations, com 
pilation of existing published and unpublished data, 
compilation of digital data, and installation of multi- 
aquifer well clusters.

The data for each well are presented in tables 
and on plates, and are organized by aquifer or aquifer 
system. The seven aquifers in descending order are the 
Upper Three Runs, Gordon, Millers Pond, upper Dub 
lin, lower Dublin, upper Midville, and lower Midville. 
Aquifer systems in descending order are the Dublin 
aquifer system and the Midville aquifer system. Wells 
open to or screened in more than one aquifer are pre 
sented on separate plates and in separate tables. Wells 
completed in pre-Cretaceous crystalline and sedimen 
tary bedrock are not included in this inventory.

INTRODUCTION

A study to investigate the potential for 
ground-water flow under the Savannah River was 
initiated in 1991. Specific objectives of the inves 
tigation were to identify ground-water flow paths 
and to quantify ground-water flow in the vicinity 
of the U.S. Department of Energy (USDOE) 
Savannah River Site (SRS), which is located adja 
cent to the Savannah River in Aiken, Barnwell, 
and Allendale Counties, South Carolina (fig. 1). 
Stream-aquifer relations near the SRS are being 
investigated to determine whether ground water 
originating in the vicinity of the SRS flows under 
or discharges into the Savannah River. As part of 
this study, well data were compiled from data files 
and through field investigations.

This investigation was part of a cooperative 
agreement between the U.S. Geological Survey 
(USGS) and the USDOE. Other participants in the 
investigation include the Georgia Department of 
Natural Resources, Clemson University, and the 
University of Georgia.

Purpose and Scope

The purpose of this report is to compile a 
partial inventory of wells on or near the SRS in 
South Carolina and Georgia that were installed 
prior to 1996. Wells selected for this report pro 
vide data to characterize recent and historic 
ground-water levels, identify the locations of 
ground-water pumping centers, and identify 
potential sites for water-quality sampling.
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Figure 1. Location of the study area in South Carolina and Georgia.



Description of Study Area

The 4,352 mi2 study area lies in the northern 
part of the Coastal Plain physiographic province 
and includes the SRS and adjacent parts of South 
Carolina and Georgia near the Savannah River 
(fig. 1). The study area includes Aiken, Allendale, 
and Barnwell Counties in South Carolina, and 
Burke, Richmond, Screven, Jenkins and Jefferson 
Counties in Georgia. The SRS covers about 
300 mi2 of the study area and lies in Aiken, Allen 
dale, and Barnwell Counties, South Carolina.

The sedimentary rocks in the northern part 
of the Coastal Plain consist of layers of sand, clay, 
and lesser amounts of limestone that range in age 
from Late Cretaceous to Holocene. The approxi 
mate northern limit of the strata and the boundary 
between the Coastal Plain and Piedmont physio 
graphic provinces is marked by the Fall Line 
(fig. 1). The strata dip and progressively thicken 
from the Fall Line to the southeast, reaching an 
estimated thickness of 2,700 ft in the southern 
part of the study area (Wait and Davis, 1986). The 
strata crop out in discontinuous belts that gener 
ally are parallel to the Fall Line. The sedimentary 
sequence unconformably overlies igneous and 
metamorphic rocks of Paleozoic age, and consoli 
dated red beds of early Mesozoic age (Chowns 
and Williams, 1983).

Previous Investigations

Well data in the South Carolina part of the 
study area can be found in reports by Aucott and 
Speiran (1984), Bechtel Corporation (1982), Ben- 
nett and others (1993; 1994), Bledsoe and others 
(1990), Cahill (1982), Dennehy and others 
(1989), Gellici (1991), Kuntz and Griffin (1988), 
Kuntz and others (1989), Logan (1987), Logan 
and Euler (1989), Marine (1979), Newcome 
(1993), Simones (1992), Siple (1957; 1967), and 
Westinghouse Savannah River Company (1990; 
1991; 1992; 1995). Current well data on the 
Savannah River Site are published biannually by 
the Environmental Monitoring Section of the SRS 
Environmental Protection Department in a publi

cation titled "Environmental Protection Depart 
ment's Well Inventory (U)." Well data in the 
Georgia part of the study area can be found in 
reports by Bechtel Corporation (1982), Brooks 
and others (1985), Clarke and others (1985; 1987; 
1994), Faye and McFadden (1986), Gorday 
(1985), LeGrand and Furcron (1956), Stokes and 
McFarlane (1992), and Summerour and others 
(1994).
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HYDROGEOLOGIC UNITS

The Coastal Plain sediments are divided 
into seven regional to sub-regional aquifers in this 
study. The nomenclature and stratigraphy of geo 
logic and hydrologic units used in this study are 
compared to previous investigations in figures 2 
and 3.
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The shallowest of the seven aquifers (fig. 3) 
is the Upper Three Runs aquifer as identified by 
Aadland and others (1992; 1995). This unit is the 
hydrostratigraphic equivalent of the Jacksonian 
aquifer in Georgia (Vincent, 1982). In downdip 
parts of the study area, the Upper Three Runs 
aquifer is equivalent to the carbonates of the 
Upper Floridan aquifer as defined by Miller 
(1986) and includes carbonate above the marl of 
the Gordon confining unit. The Upper Three Runs 
aquifer consists of sand, calcareous sand, and 
limestone of the Barnwell Group and younger age 
sediments, and includes the more-permeable 
upper layers of the Santee Formation. The base of 
the Upper Three Runs aquifer is defined by the 
top of the Gordon confining unit.

The Gordon confining unit is the "green 
clay" as reported by Root (1980). The "green 
clay" consists of a dense layer of dark-green, 
illite/smectite clay interlayered with sandy clays 
(Dennehy and others, 1989) and is the marl of the 
Lisbon and Santee Formations (fig. 2) in the 
downdip part of the study area.

The Gordon aquifer (fig. 3) is equivalent to 
the Gordon aquifer system as defined in Georgia 
by Brooks and others (1985) and the Gordon 
aquifer as correlated in South Carolina by Aad 
land and others (1992; 1995). In downdip parts of 
the study area, the Gordon aquifer is equivalent to 
the carbonates of the Upper Floridan aquifer as 
defined by Miller (1986) and includes carbonate 
and calcareous sand of the lower and middle 
Eocene below the marl of the Gordon confining 
unit. The aquifer consists of sand and calcareous 
sand of the Congaree Formation. The base of the 
Gordon aquifer is defined by the top of the Millers 
Pond confining unit in Barnwell and Allendale 
Counties in South Carolina, and Burke, Jenkins, 
and Screven Counties in Georgia. Where the Mill 
ers Pond confining unit is absent, the base of the 
aquifer is defined by the top of the upper Dublin 
confining unit in Aiken County, South Carolina, 
and Jefferson and Richmond Counties, Georgia. 
Fallaw and Price (1995) recognized sediments of 
the Fourmile, Congaree, and Warley Hill Forma 
tions in this unit (fig. 2).

The Dublin aquifer system in east-centraJ 
Georgia was originally defined by Clarke and oth 
ers (1985) as comprising sediments of Paleocene 
and Late Cretaceous age (fig. 3). Near the Savan 
nah River, Clarke and others (1985) described £ 
local confining unit that divided the aquifer sys 
tem into an upper aquifer of Paleocene-age sedi 
ments and a lower aquifer of Cretaceous-ag< 
sediments. In South Carolina, Aadland and other 
(1992; 1995) redefined the Dublin aquifer syster 
to consist of Cretaceous-age sediments of tt 
Crouch Branch aquifer and named the overlyin 
Paleocene sediments as the Crouch Branch cor 
fining unit of the Meyers Branch confining syj 
tern. The Dublin aquifer system in this study i 
divided into three aquifers and confining unit 
that are informally named the Millers Pond, uppe 
Dublin, and lower Dublin aquifers and confinin 
units.

The Millers Pond aquifer and confining un 
are informally named for a monitoring well clus 
ter located near Millers Pond in northern Burk 
County, Ga. (fig. 4) and consist of the sediment 
of the Snapp Formation (Fallaw and Price, 1995) 
The confining unit is a layer of iron-stained cla? 
in the upper part of the Snapp Formation. Clarkt 
and others (1985) designated this confining uni 
as the top of the Dublin aquifer system. The aqui 
fer consists of fine- to very coarse-grained sane 
that is equivalent to the upper part of the Dublii 
aquifer system of Clarke and others (1985). Th< 
sediments of the confining unit and the aquifer ar 
barren of fossils and are assumed to be eithe 
early Eocene (Harris and Zullo, 1990) or lat 
Paleocene (Prowell and others, 1985, Fallaw an 
Price, 1995) based on paleontologic dating c 
overlying and underlying units.

The upper Dublin confining unit consists ( 
laminated, black clay of the Ellenton Formatio 
and separates the Millers Pond and the uppe 
Dublin aquifers (fig. 3). The upper Dublin aquife 
includes the basal sand of the Ellenton Formatioi 
and the moderately to very poorly sorted sand an< 
sandy clay of the Steel Creek Formation of Fallaw 
and Price (1995) (fig. 2). The lower Dublin con 
fining unit comprises a white clay and silty clay
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which is interpreted as the top of the Black Creek 
Group in this study. The lower Dublin aquifer 
comprises the well-sorted to moderately sorted 
sand in the upper part of the Black Creek Group 
(fig. 3).

The Midville aquifer system of Clarke and 
others (1985) is divided into the upper and lower 
Midville aquifers in this study (fig. 3). The upper 
Midville confining unit is the same as the original 
confining unit between the Dublin and Midville 
aquifer systems of Clarke and others (1985) and 
the Allendale confining system of Aadland and 
others (1992). The upper Midville confining unit 
comprises the clay-dominated central portion of 
the Black Creek Group. The lower Midville con 
fining unit separates the upper and lower aquifers 
and is a 10- to 40-ft thick clay at the top of the 
Middendorf Formation. The upper Midville aqui 
fer consists of the sand and clay in the lower part 
of the Black Creek Group. The lower Midville 
aquifer comprises the sands in the Middendorf 
Formation and can include a permeable sand 
interval at the top of the Cape Fear Formation 
(fig. 3).

WELL DATA

Well data presented in this report include 
the results of field investigations, and compilation 
of existing published and unpublished data. The 
data include the following: the USGS and state 
identifier; owner; owner identifier; well location 
by latitude and longitude; source of data; land- 
surface elevation; well depth; open or screened 
interval(s); depth and date of the earliest water- 
level measurement; and production capacity.

Well data from published reports, digital 
formats, State water-well reports, county tax 
offices, and well drillers were verified for accu 
racy. Well data provided by area well drillers were 
considered to be reliable; however, it was noted 
that the depths were actually less than reported for 
several wells in Georgia (Summerour and others, 
1994).

Existing data were compiled from several 
Federal, State, and County agencies as well as 
USGS records. Data in South Carolina were 
obtained from the USDOE, WSRC, SCDNR- 
WRD, and SCDHEC. Data from wells located in 
Georgia were obtained from data files of the 
GDNR.

Well-Numbering System

The well-numbering systems used in South 
Carolina and Georgia to store ground-water data 
are based on different procedures. The wells in 
South Carolina are sequentially numbered by the 
SCDNR-WRD in each county using an alphanu 
meric well designation. The alpha prefix refers to 
the county and the number refers to the chrono 
logical order in which wells were catalogued in 
that county. Thus, the 14th well inventoried in 
Aiken County would be designated AK-14.

The SCDNR-WRD also assigns identifiers 
to wells on the basis of a latitude- and longitude- 
grid system. This grid system divides South Caro 
lina into a matrix of cells with the dimensions of 
5-minutes latitude and 5-minutes longitude. Each 
of these cells has a corresponding number and 
upper-case letter(s), for example, 40W. Each cell 
is further divided into 25 subcells with dimen 
sions of 1-minute latitude and 1-minute longitude, 
each having a corresponding lower-case letter "a" 
through "y", for example, 40W-q. As wells are 
inventoried within the 1-minute grid, a sequential 
number is assigned to the well. Thus, the 5th well 
inventoried in 40W-q would be assigned the num 
ber 40W-q05.

The well-numbering system used in Georgia 
is a system based on the USGS Index to Topo 
graphic Maps of Georgia (Clarke and others, 
1985, p. 5). Each 7.5-minute topographic quad 
rangle in the State has been given a number and 
letter designation beginning at the southwest cor 
ner of the State. Numbers increase eastward and 
letters increase alphabetically northward. Quad 
rangles in the northern part of the area are desig 
nated by double letters. The letters "I", "II", "O", 
and "OO" are omitted. Wells inventoried in each



quadrangle are numbered consecutively begin 
ning with 1. Thus, the 17th well inventoried in 30Z 
quadrangle is designated 30Z017.

The ground-water well nomenclature used 
on the Savannah River Site is based on the Well 
Data File Code as presented in the Environmental 
Protection Department Environmental Monitor 
ing Section publication titled, "Environmental 
Protection Department's Well Inventory (U)" 
(Westinghouse Savannah River Company, 1995). 
The well designations used in this report are from 
digital data files provided by Westinghouse 
Savannah River Company.

It is likely that wells are included in a num 
ber of different databases. In South Carolina, a 
USGS county number, a SCDNR-WRD well 
identifier, and an owner number or designation 
are applied to each well. Thus, AK-867, 
38W-n07, and SRS P-16D identify the same well. 
All three well-identifiers are presented in the 
tables at the end of this report.

Data Presentation and Storage

Data presented in this report were entered 
into the USGS National Water Information Sys 
tem (NWIS) Ground-Water Site Inventory 
(GWSI), which is used to store and retrieve 
hydrologic data. The data were evaluated for 
accuracy before and after entry into the data base. 
Ground-water data are stored in the GWSI data 
base under the NWIS guidelines (Mathey, 1989). 
Additional well data for the study can be obtained 
from USGS offices in Columbia, S.C., and 
Doraville, Ga.

Selected well locations were plotted on 
1:24,000 scale topographic maps. Latitude and 
longitude from the topographic maps were digi 
tized from the plotted locations. Elevations taken 
from topographic maps are accurate to one-half of 
the contour interval of the map. Thus, if a topo 
graphic map contour interval is 10 ft, then the 
interpreted elevation for the well is plus or minus 
5 ft. Well elevations derived by survey levels are 
presented using the derived value. Well depth is 
reported as finished depth of the well, in feet

below land surface. Open interval is the depth to 
all open sections of the well, in feet below land 
surface. Water level is the level water rises in a 
tightly cased well, in feet below land surface. A 
minus sign (-) proceeds the measurement for 
wells with a water level above land surface. Dates 
are provided for all water-level measurements. 
Production capacity is the reported capacity of the 
lift device, in gallons per minute.

An aquifer is the hydrogeologic unit(s) that 
is assigned to each well on the basis of the altitude 
of the open or screened interval(s). The altitude of 
the top of each hydrogeologic unit was defined 
using borehole data from approximately 115 sites 
in the study area. Unit thickness was computed 
using a geographic information system (GIS) by 
comparing the altitude of the top of an aquifer 
with the top of the underlying confining unit. If 
the sediment that comprised a hydrogeologic unit 
was absent, the unit was defined as the contact 
between adjacent units. In order to assign a well 
to a specific aquifer(s), the GIS compared the alti 
tudes of the open interval(s) in each well to the 
altitude of the top of each hydrogeologic unit.

Data tables for this report are organized by 
aquifer(s) starting with the shallowest aquifer. 
Data and location for wells are presented as fol 
lows: Upper Three Runs aquifer, table 1 and 
plates 1 and la; Gordon aquifer, table 2 and plates 
2 and 2a; Millers Pond aquifer, table 3 and plate 
3; Dublin aquifer system, table 4 and plate 4; 
upper Dublin aquifer, table 5 and plate 5; lower 
Dublin aquifer, table 6 and plate 6; Midville aqui 
fer system, table 7 and plate 7; upper Midville 
aquifer, table 8 and plate 8; and lower Midville 
aquifer, table 9 and plate 9 (tables at end of the 
report). Wells that are open to multiple aquifers 
are presented in table 10 and plate 10 (table at end 
of the report).

SUMMARY

This report presents the results of a inven 
tory of 2,652 wells in South Carolina and 520 
wells in Georgia that are located on or near the



U.S. Department of Energy Savannah River Site. 
The Savannah River Site is located in Aiken, 
Allendale, and Barnwell Counties, South Caro 
lina. The study area includes Aiken, Allendale, 
and Barnwell Counties, South Carolina, and 
Burke, Richmond, Screven, Jenkins, and Jeffer 
son Counties, Georgia. Wells selected for this 
report provide data to characterize recent and his 
toric ground-water levels, identify the locations of 
ground-water pumping centers, and identify sites 
for water-quality sampling. Data included in the 
report are from field investigations and compila 
tion of existing published and unpublished well 
data, compilation of digital well data, and installa 
tion of multi-aquifer well clusters. Data in South 
Carolina were obtained from the U.S. Department 
of Energy, Westinghouse Savannah River Com 
pany, Inc., South Carolina Department of Natural 
Resources-Water Resources Division, and South 
Carolina Department of Health and Environmen 
tal Control. Data from wells located in Georgia 
were obtained from the Georgia Department of 
Natural Resources.

Tables of well data include the USGS and 
state identifiers; owner; owner identifier; well 
location by latitude and longitude; source of data; 
land-surface elevation; well depth; open or 
screened interval(s); depth and date of water-level 
measurements; and production capacity. The data 
for each well are presented in tables and on plates, 
and are organized by aquifer or aquifer system. 
The aquifers in descending order are the Upper 
Three Runs, Gordon, Millers Pond, upper Dublin, 
lower Dublin, upper Midville, and lower Mid- 
ville. Aquifer systems include Dublin aquifer sys 
tem, and Midville aquifer system. Wells open to 
or screened in more than one aquifer are pre 
sented on separate plates and in separate tables. 
Wells completed in pre-Cretaceous crystalline and 
sedimentary bedrock are not included in this 
inventory. These ground-water data are stored in 
the USGS Ground-Water Site Inventory System.
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